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Introduction: Why Z — bb ?

The Z — bb studies offer the possibility of determine the resolution

reachable in the di-jet mass spectra of b-jets.

The study of this known channel then offers the possibility of:
» test and tune b-specific jet corrections;
» understand the status of the SecVtX tagging algorithm.

This information can be used in different scenarios involving events

containg b-jets, such as:
» The associated Higgs production in purely hadronic final state;

» The tt production in 6 jets final state.
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Triggers Simulations

In Run I, to see Z — bb decays, we triggered on muons.

In Run II, with SVT we trigger on Impact Parameter of tracks.

In that way, the two most promising and unbiased trigger paths to search
the Z — bb signal are the:

» Z_BB trigger: o¢rg ~ 12 nb;
» High Pt _B_Jets trigger: o¢rg ~ 120 nb;

In order to estimate the number of signal events we expect in a given
sample of collected data, we have to determine the efficiency of these

triggers on the signal we are interested in.

This is done performing a trigger simulation based on the information

contained in the Trigger Tables and in the Level 3 tcls.

In the following slides I’'ll review the triggers requirements and present the

efficiency on Z — bb signal for each trigger level.
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Trigger Simulation : Z_BB

Level 1

» 2 XFT tracks with Pr > 4 GeV
and 150° < A(¢)¢ < 180°.

Level 2

» 2 SVT tracks with Pr > 4 GeV,
x2 < 25 and
120 pm < |[d| < 1 mm.

Level 3

» 2 jet (Er > 10 GeV) (0.7 cone)

» 1 SVT+4+COT track with
Pr > 6 GeV, |n| < 1.2 and
120 pm < |[d| < 1 mm;

» 1 SVT+COT track with
Pr >4 GeV, |n| < 1.2 and
120 pm < |d| < 1 mm;

» A(p)ee > 150°

Trigger Level

€Signal Aﬁuv

Level 1
Level 2
Level 3

22.30 £ 0.13
4.40 £ 0.06
0.85 £ 0.03
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Trigger Simulation : High Pt_B_Jet

Level 1 Level 3

» 2 XFT tracks with Pr > 2 GeV » 2 jet (Ex > 20 GeV) (0.4 cone)

and 0° < A(¢)+ < 180°

p 2 SVTH+COT tracks with

» 2 Central Towers Ep > 5 GeV Pr > 2 GeV |n| < 1.2 and

Level 2

100 um < |d| < 1 mm

» 2 SVT tracks with
Pr > 2 GeV, x? < 25 and Trigger Level

€Signal Aﬁv

100 pm < |[d| < 1 mm Level 1

Level 2
Level 3

37.98 £ 0.34
14.22 £ 0.24
6.24 £ 0.17

—  Higgs Meeting May. 15th, 2002




First results of the search for Z — bb and plans for the future

Trigger biases on My

In order to estimate the bias introduced

by the triggers on the invariant mass of Invariant mass of the Z boson |
the b-jets outcoming from the Z decay =
we have plotted the mass spectra ob- »
tained with 3 different MC samples. »

20

» 7 events that fired the Z_BB ; .
» 7 events that fired the High_Pt; 10

» 7 events without trigger cuts.
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Applied offline cuts on events

» 2 AR =0.7 jets with
EZ2W > 10 GeV;

» 2 SecVtX tags; . .
> Agj > 3. "
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Data Sample: Z_BB

We have analyzed data collected be-
tween the runs 140886-142168. Us-
ing lumsum.pl code the estimated in-
tegrated luminosity of this sample is
Li,t = 2.46 pb— 1.

The number of data in ntuple is 29,090.
Using the estimated cross section for Z

production in Run II enviroment, we

find:
oz X BR(Z — bb) = 1.18 nb

» The expected Z in the sample is

Lint - 0z X BR(Z — bb) = 2,892.
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After analysis cuts,
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described previ-

ously, we expect in the mass plot

< 8 Zbb events.
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Data Sample: High_Pt

[ Invariant mass of the Z boson on Data | D
24 Nent = 142
We have analysed data collected be- o gl 2
tween the runs 141435-141544. Us- : : ” | Umder = ©
18 i GLECEELE I L T il CEEEEEELLELLE *--10ver = 6
ing lumsum.pl code the estimated in- T PR 0 It ...linteg = 136
.ﬂmmﬂm.ﬁma H.—HB”.—HHOMH.—.HV\ O*. .ﬂﬂ\ww—m MQEHUHQ ”.—m e T M e O T T LT
364 nb™ 1. o I S
The number of data in ntuple is 39,036. SUSUSIRTE SO IO -] [ — R
As before using the expected cross sec- n-I--ilike Energy ¢qrrections. -
tion for the Run II enviroment, I 0000
. . 0 P SR L
» the expected Z in the sample is 0 50 100 150 Noo_,\____ N
Lint - 0z X BR(Z — bb) = 428.
N - €tre ~ 26 evt
exp T After analysis cuts, described previ-
ously, we expect in the mass plot
< 4 Zbb events.
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What can we do with the present data 7

» SecVtX is still far from being the tool we will end up using;

» Jet energy corrections are only an example extrapolated from Run I

corrections and are not optimized for b-jets. (op; ~ 16 GeV, in Run I
ofunl ~ 12 GeV);

Despite these caveats, it would be interesting to know how well we may constrain
the b-energy scale factor and its uncertainty with 2 fb—!, now that we have

data to extrapolate from. In particular:

» Are the current trigger settings good enough for a useful b-energy scale

factor 7

» Is the Z_BB trigger necessary for that task, given the small € as compared
to High_Pt path 7

» How dependent will any result be on the performance of SecVtX 7

To answer these questions we put together a simple program that uses observed

mass spectra to extrapolate to 2 fb—1.
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Extrapolation to 2 fb~! : Z_BB

Fitting the shapes given by the in-

variant mass plot for signal and data,
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Extrapolation to 2 fb~!: High Pt

As for the Z_BB

pseudo experiment extrapo-

sample, a

lation is performed for the

High_ Pt data sample. The
results are in the plots on the

right.
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Plans for the future: Understanding the sample composition

» The identification of Z — bb is the first step for understanding the b-energy

scale factor and its uncertainty.
» The composition for the collected sample of data is critical to reach this
issue. This can be done in several ways:
— Studying the L., distributions
— Looking to the leptons associated to the b decays (I.P. and ﬁn&&v
— Constrain b/c fractions using J/vy, D*, ...

» Anyways, for the time being it is critical to wait for the optimization of

SecVtX tagging algorithm.

» But in the meantime we have the possibility to understand if the trigger
settings are good enough to reach a usefull precision on the b-energy scale.

This will be the goal for our next future work.
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